The ability of CD8^+^ T cells to induce tumor regression makes them an attractive target for vaccination strategies.[@R1] Emerging information demonstrates the importance of memory CD8^+^ T cells in tumor immunity.[@R2] Inducing effective memory T-cell responses is a major goal for vaccines protecting against various infectious agents and cancer. Hence, new vaccine strategies that exploit mechanisms regulating memory CD8^+^ T cell generation are urgently needed. The striking discovery that rapamycin-mediated inhibition of the mechanistic target of rapamycin (mTOR) augments CD8^+^ T-cell memory,[@R3] has fuelled new research to understand rapamycin-mediated modulation of CD8^+^ T cell functional maturation. The rapamycin-dependent transition of effector CD8^+^ T cells to their memory counterparts is mediated by a switch in the expression of the T-box family of transcriptional factor T-bet to Eomesodermin.[@R2]^,^[@R4] In contrast to the previously reported ability of rapamycin administration to generate tolerance,[@R5] due to CD4^+^ T-cell anergy,[@R6] and/or deviation to regulatory cells,[@R7] several recent studies have reported exacerbated immune responses by using lower doses of rapamycin for shorter administration times.[@R3]^,^[@R4] The likelihood that distinct regimens of rapamycin administration may produce distinct functional outcomes in antigen-specific T cells implies that rapamycin, an FDA approved drug, may be a useful tool if carefully applied to generate memory CD8^+^ T cells.[@R3] It is noteworthy that the potential clinical benefits of rapamycin must be carefully weighed against its immunosuppressive properties and its renal toxicity, to maximize therapeutic index.

Vaccination with viral vectors has been extensively used to generate high numbers of tumor-specific CD8^+^ T cells with robust Type 1 effector functions. However, modest clinical benefits for cancer patients have been noted.[@R8] Recent data demonstrating rapamycin treatment induced enhanced memory CD8^+^ T-cell responses behooves us to carefully test the use of rapamycin for the generation of durable immunity against tumor by vaccine strategies. To this aim, it was imperative to perform studies in murine model systems that would allow for a precise characterization of the impact of rapamycin administration schedule (dose and duration) on antigen-specific CD8^+^ T cells in vivo. The findings by Li et al.[@R9] reveal ([Fig. 1](#F1){ref-type="fig"}) several new insights: (1) transient but complete block of mTOR by a short course of high-dose rapamycin reduces but does not block proliferation of viral vaccine-induced CD8^+^ T cells; (2) low-dose rapamycin fails to block mTOR activity, CD8^+^ T-cell proliferation and functional maturation. but augments their survival; (3) short course of high-dose rather than low-dose rapamycin potentiates vaccine-induced memory CD8^+^ T-cell responses; (4) short-course of high-dose rapamycin generates memory CD8^+^ T-cell responses that are qualitatively distinct from those elicited by low-dose rapamycin and independent of cell-extrinsic factors such as the presence of interleukin (IL)-7 and IL-15; (5) persistent rapamycin administration at low doses does not enhance, and at high doses this de facto reduces, CD8^+^ T-cell memory; (6) short course of high-dose rapamycin affords durable protection against tumor better than the persistent administration of either low or high rapamycin doses. The results presented in this paper support the notion that a rational use of rapamycin can augment the efficacy of vaccines against cancer and possibly for various infectious diseases including human immunodeficiency virus (HIV), tuberculosis (TB) and hepatitis C virus (HCV). A recent report by Lamming et al.[@R10] indicates that chronic rapamycin treatment disrupts the association of mTOR with both Raptor (within the multiprotein complex known as mTORC1) and Rictor (within mTORC2) in vivo. This information further validates our findings that the dosage and administration schedule for rapamycin-based regimens is critical in determining CD8^+^ T cell differentiation for immunity. These observations provide a platform for the use of rapamycin to enhance vaccine-induced clonal expansion of T cells and will be useful in designing preclinical studies that evaluate immune responses and their predictive value for therapeutic outcomes of vaccines against infectious diseases and cancer.

![**Figure 1.** The regimen of rapamycin administration modulates CD8+ T-cell immunity. A short course of high-dose rapamycin transiently blocks mTOR activity in CD8^+^ T cells, favoring persistence and antigen-recall responses, and facilitates the effector-to-memory transition. This generation of memory CD8^+^ T-cell responses is independent of various cell-extrinsic factors (e.g., IL-15) and may underlie potent anticancer immune responses.](onci-1-1189-g1){#F1}
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